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TITLE OF THE INVENTION: 

MOLD DIE AND METHOD FOR MANUFACTURING 
SEMICONDUCTOR DEVICE USING THE SAME 

BACKGROUND OF THE INVENTION: 

The present invention relates to a mold die and.method far a jl 

~7Trl«B^Rt®*ra a semiconductor device usingftifci^a^testap to a 

technolo^ mot r iit^q^ a die A for sealing by tranofor mo l d a 

semiconductor chip b©irre/pn a wiring board via an elastic material and an 
opening of the wiring Boar^ ^ 

Onq^of the conventional semiconductor devices feia form referred to 
as^BGA (Ball Grid Array) i o flo<»mto^ dov i cQ which includes a 



semiconductor chip, an interposer (wiring board) having an insulating 
substrate on which a conductive pattern is provided, and an elastic 
material (elastomer)^ herebetween fortress relax&tion. The 
semiconductor device * hereafter referred to u u uiniuuii Uuulu i UiMOU that 
includes the above-described elastic material, unless otherwise specified. 
The above-described semiconductor device includes, for example * 



as shown in Figure 9, an opening 4[©» the interpose^ 
doooritred insulating substrate 101 on which the conductive pattern 102 is 
provided^and e^the aboawdooo i ibod elastic material 2. The atexee* 
described conductive pattern 102 and an external electrode 301 of the 
above dooor i bod semiconductor chip 3 are electrically connected sve^the 
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opening 4. 

In addition to the a b ove d eocribed opening 4, the above de&cr i b r e d 
insulating substrate 101 also includes an opening (not shown) for forming 
an external connecting terminal 6. The opening 4 over which the 3b ore 
dooor i bed conductive pattern 102 and the external electrode 301 of the 
semiconductor chip 3 are connected is hereafter referred to as a bonding 
opening. The opening for forming the ubuvu Uuju i ibud external 
connecting terminal 6 is hereafter referred to as an external terminal 
opening. 

In the above-described semiconductor device, an insulating resin 5 
seals the periphery of the above described semiconductor chip 3, for 
example^as shown in Figure 9. The abovo dooor i bod insulating resin 5 
also seals the abovo doooribod bonding opening 4. 



The periphery of the above cteooabod semiconductor chip 3 and the 
abovendoocHbod bonding opening 4 may be sealed, for example, by 
transfer mold. 



The above-described transfer mold^is carried out fir, for example, as 
shown in Figure 10,^andwiching the interposer (insulating substrate 101) 
bearing the a bov e doccr i be d semiconductor chip 3/ between a first die 
(hereafter referred to as a top die) 7 having a recess 7A 

A 

predetermined form and a second flat die (hereafter referred to as a a n a 
bottom die) 8, byTSSogjihe insulating resin Shinto ^resulting spac^, and 
by curing the resin 5 (see for example Japanese application patent laid- 
open publication No. 2002-353361). 

Semiconductor devices in a similar form to the above -described 
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semiconductor device include a semiconductor device^t 



the above doGOPibod conductive pattern 102 and the external* 
electrode 301 of the abovodoooribcd semiconductor chip 3^via a bonding 
wire. — -s 

5 ^-The abovc 'd oocribod semiconductor device using tfcejbonding wire 

may be transfer molded vsfcfejja groove (recess) provided on a portion 
overlapping the above doocribed bonding opening 4 of the above - 
described interposer to ensure the sealing of the loop of the 
doocr i bod bonding wire (see for example Japanese application patent 
10 laid-open publication No. 2000-05871 1 (Figure 6)). 



SUMMARY OF THE INVENTION: 

In the above-described conventional 
abovo docoribed bottom die 8 has a flat surface 8A to contact with the 



technologies, hpweyer, the 



bottom die 8 has aflat surface 8Att^ contact 



15 abovo - doocr i bod insulating substrate 1 01 . ^ i^y a a rind i rtg or distortion of 
the abceatedeooritood insulating substrate 101 may tfrtre cause a space^ 
between the abeve-deeeribed bottom die 8 and the abov o doocr ib od 
insulating substrate 101j which is sandwiched between the abov e 
deeei feed l op die 7 and bottom die 8, as shown in Figure 11. 

20 In particular, each opening of the ab o wdOToribod insulating 

substrate 101, which is generally formed by stamping with a die, may 
often cauooiwind f ng or distortion around the opening. The above* 
/ dpooribod bonding opening 4/^may reeetveja load caused by^electrical 
connection of the abovo doocr i bod conductive pattern 102 and the 

25 external electrode 301 of the above dooor i be d semiconductor chip 3. 



i 
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^ ^bonding opening 4 may thuo ofton oauoo winding o r 



d totortion a iu und i t 

1 



With anty wteewbg or distortion generated around the above- 



. bonding opening 4, the transfer mold may allow the insulating 
5 resin Sjfterasd into the abase=eteseated bonding opening 4 to leak into the 
space^ between the above doooribo d bottom die 8 and the abovo 
c to oorib^d insulating substrate 101, as shown in Figure 1 1 . ^ 

^©^thin insulating substrate 101 cannot bear the injection pressure 
from the flow of the abovo eteaeefeed insulating resin 5 and may float. As 
10 a result, the above ctocor 4 bed insulating resin 5 may spread over the 
surface of the abovo described insulating substrate 1 01 , as shown in 
Figure 12. 

The abovo dooorifacd insulating substrate 101 includes, for example^ 
as shown in Figure 12, tho abovo - described external terminal openings 
15 101 A outside the above * doooribod bonding opening 4. Thus, if the 

insulating resin 5 which flows into the abovo dooor i bed bonding opening 4 
during the abovo "doGcr i bo d transfer molcfoleaks out, the front end 5A of 
the abovo dooor i bod leaked insulating resin 5 may spread over the area 
of the abovo dooor i bod external terminal openings 101 A and flow into the 

20 abovo doooribod external terminal openings 1 01A. mm * r ^ > 

— . — — — — ^ 

^The abovo ' doomibod insulating resin 5 which flows into the above - 
dooertee d external terminal openings 101 A may cause poor electrical 
conduction between the abovo dooor i bod external connecting terminal 6 
formod and the abeve^desoabed conductive pattern 102. 
25 In particular, recent semiconductor devices, which tend to betfgftte 
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smaller and to be ta^a higher density, tessera smaller distance between 
the abovo dooor i bod bonding opening 4 and the abovo dooor i bod external 
terminal openings 101 A. The abovo dosoribod ext ^r^^erm^al 
openings 1 01 A also tend to have a smaller area. j T-ho above^^Pttw 4 
leaked insulating resin may tNss more readily cause -tee poor electrical 
conduction. 

As described above, there has been a problem with the 



conventional methoc^tty transfer mold^for manufacturing the above - 
described semiconductor device in that the ab o ve doooribod 
10 semiconductor devices may have a reduced manufacturing yield. 

Accordingly, an object of the present invention is to provide a 
ti^r^ the interposer^tar transfer mold^ 

withJhe-te afoof the insulating resin from the above ■doocribifd opening 
prevente d, thereby improving the manufacturing yield of the 
15 semiconductor devices. 

These and other objects and novel features of the present invention 
will become apparent upon review of the following description jpf this 
specification and the accompanying drawings. 

The present invention/disclosed in this application will be 
20 summarized as follows. 

(1) A mold die^uuiiiHii^in^ a first die having a recess in a 



predetermined form and a second flat die, the 



bning for disponing tho abovo - dcymibed first diejon a surface of a wiring 
board which has a plurality of openings «*djbears a semiconductor^ via 
25 an elastic material, wh i ch ourfaco boaro tho abovo doooribod 



) 
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rominonrliictflr chip, and fondiopoo i ng the atoresctessrtfe^ second die^on 



a back e^rtoo^a^v u duau i buU surface of the abovcr^doo o r i bod wiring x 
board h which bears the abovo™dooor i bc?d semiconductor chipgomtihfor 



sealing^with an insulating resin^a periphery of the 
semiconductor chip and at least one of the nhnvr?i described openings gA*2± 
the abovo doooribod wiring board, wherein the abovo doocribod second 
die comprises a protritsionjaround an area overlapping the abovo - 
described opening v sealed with the above doooribud insulating resin. 
According to the above-described A (1) rnoanc , when the 



10 d es c rib e d first die and the abowdoocribo d second die sandwich^ the 
abovo dooor i bo d wiring board, the abovo^oa oribe d protrusion^ the 
above°d@oor i bed second die can press up^the above-described wiring 
board (insulating substrate). With the abev c Uo b o rib od protrusion 
pressing up^the a b ovo dooor i bod wiring board, the above" des cr i b e d 

15 elastic material r«a^ deform and exert a force^to returr)\to tfc^original 
shape. 

^-The above dooo ribed wiring board (insulating substrate) may then 

receive from the abovo doocribod elastic material a force opposite to the 

force/from the abuvu duu^rib^d protrusion of the abovo™do o o ribod second 

20 die. A jjigher degree of contact can thus be provided between the above- 
* A 

dooor i bod second die and the obovo dooor i bod wiring board (insulating 
substrate), thereby preventing the insulating resin flowed into the abovo - 



deccr ib od opening from leaking in between the abovo descr i bed wiring 
board (insulating substrate) and the above" descr i bed second die. 



25 (2) A methodjf or manufuu l u ii ny a semiconductor device by sealing, 



) 
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by transfer moldjusing a die, a semiconductor chip ftiome on a wiring 
board via an elastic material, which board includes an insulating substrate 
witt^a plurality of openings thereonj[on which a conductive pattern is 
formed, and by sealing at least one of the above-described openings, 

wherein a die having a protrusionjaround an area overlapping the ate 

t5> C< a^aJ jyL^ JUi ivou^M t/A--J<\ fo*^-* o-^ 



opernnc^is usedjor^ back flfrthe surface of the 



dwwteed wiring board/which tows the above dooor i bod semiconductor 



The above-describedjy(2) moaaa is a method J o r mawufa g luwiog a 



10 semiconductor device using the above-described) (1) moons . Use of the 
mold die of the above-described) (1) meagre can prevent the insulating 
resinjjftofl ^^ opening from leaking out and 

flowing into an opening K no^sealed by the abovo doooribod insulating resin. 
It is thus possible to improve the manufacturing yield of the afe©ve- 

1 5 d e s jo ob od- semiconductor device. 

In the following, the present inventions well as its embodiments 
(examples^ will be described in more detail with reference to the 
accompanying drawings. 

Like reference characters indicate tte functionally identical elements 

20 throug h^^all^th e illustrative drawings of tho ouamp l os , and tte^ repeated 
description's omitted. 



BRIEF DESCRIPTION OF THE DRAWINGS: 

Figure 1 shows a^plan diagranryof the s gteEgnte -configuration of 4fe©^ 
25 semiconductor device according to the present invention. 
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Figure 2 Ghewo a d i agram of tho sche m atic conf i gu r at i on of tho 
co mioonduotor dov i oo according to tho prooont invention, wh i ch is a 
cross-sectional view taken along line A - A 1 in Figure 1. 

Figure 3^s*ww© a diagram of the sc h emat i c configuration of tte^mold 
die in an example according to the present invention. 

Figure 4 ohowo » d i agram e rf t h e sc he mat i c configu r ation of tho mo l d 
di o in the-oxarnplo, wh i eh is an enlarged cross-sectional view of 

characteristic— ^fjjtsk^ 

Figure 5 i l ww i ^ a fliitti i rtw#w (cross-sectional diagram ^the 
operational advantage of the mold die i n *ho examp l e, wh i oh i o -a orooo 



sect i ona l viow of tho oond i t i on during th^wsra. 



Figure 6 eto^ a tBBBBH «W icross-sectional diagram afythe 
operational advantage of the mold die h i tho oxamp l e, which is a cross - 



I s, - wh ic 



sect i ona l view of the sem i conductor dev i ce after the^meJd. . * 
Figure 7 shows af" ^ 1 4 " ' 71 




operational advantage of the mold die in^loe-^ampter 
v i ew of tho oomiconduclui Uuv i ue after the^raeET/I Z ] 

Figure 8 siarew^a cross-sectional diagramy s44lfe application of ttre 2p 
abuvu Uuuu ii bcd exampl^. ~ 

Figure 9 steewsia cross-sectional diagram of an onamp l o of tho 



s efaamat i o conf i guration of a conventional BGA type semiconductor 
device. r 

Figure 10stews^a cross-sectional diagram of tho oohomotic 

of a conventional mold die. . t jll 
Figure 1 1 stesm£j\a9&BSBBBm&$& diagram *fythe problems of the 
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conventional mold die. 4^^^^^ 



Figure 12 sfee^af WBBttBBte diagram a^the problems of the 
conventional mold die. 

5 DESCRIPTION OF THE INVENTION: 

Before describing the examples of the present invention, the 
schematic configuration of ttejsemiconductor device according to the 
present invention will be described. . 

Figures 1 and 2 s&swjdiagrams^ the achoma N c configuration of the 
10 semiconductor device according to the present invention. Figure 1 

sk©¥«^a plan view of the semiconductor device. Figure 2 stew^a cross- 
sectional view taken along line A - A 1 in Figure 1 . 

The semiconductor device according to the present invention 
includes an interposer (wiring board) having an insulating substrate 101 
15 on which a conductive pattern 102 is provided, and a semiconductor chip 



ponded on the above-described interposer via an elastic material 
(elastomer) 2, as shown in Figures 1 and 2. 

The conductive pattern 102 of the above-described interposer and 
the external electrode 301 of the abovfr-doa o wbod semiconductor chip 3 
20 are electrically connected over tte^opening 4 provi c^d jew the abowo- 

doooribed interposer (insulating substrate 101) andjelastic r nat^al 2 , as 
shown in Figure 2. The abogeacteesrited opening 4 is hereafter^ referred 
to as a bonding opening. 

In the above-described semiconductor device, an insulating resin 5 
25 seals the periphery of the above ctoeawfeed semiconductor chip 3, as 
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shown in Figure 2. The above mdo e cribod insulating resin 5 also seals the 
a b evc dooor i bod bonding opening 4. 

< ^T"he abe vo described conductive pattern 102 of the interposer is 
provided, for example^as shown in Figure 2, on the surface where the 
nhnvr^rjpwifrrort semiconductor chip 3 is bonded. The u buvu Uubuiib u d 
conductive pattern 102 includes, for example, terminals for connection to 
a print wiring board^such as those referred to as a motherboard and a 
daughter board. 

The abovo dooor i bod insulating substrate 101 of the in te^o^r 
includes openings in the regions of the abovo - doooribod terminals. The 
openings include external connecting terminals 6jof a ball-like shaped 
bonding agent. The openin g fo^^rovi ding the above ■deacribud external 
connecting terminal 6 « hereafterjreferred to as an external terminal 
opening. 

15 The uLu'ul UuuwiUud elastic material 2 is, for example, PTFE (poly- 

tetrafluoroethylene). The abovo dooor i bod elastic material 2 has a 
thickness of, for example, about 150 |*m. 

The abovo dooor i bod semiconductor device can be manufactured 
by bonding the above - doocribcd semiconductor chip 3 on the abcwe 

20 d o a eE fee d interposer via the a bovo^ d oocr i te d elastic material 2, followed 
by electrically connecting the obove " dooor i bod conductive pattern, 102 of 
the interposer and the ab o vo*doooi4b ed external electrode 301 of the 
semiconductor chip 3. 



•The insulating resin 5 then seals^by transfer mold^the periphery of 
25 the abovo ' desc ri b e d semiconductor chip 3 and the 



f 
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bonding opening 4. The above - doooribod external connecting terminal 6 
is then formed in the abcegggdeseFfeed external terminal opening. 

Examples will be described below of the configuration of the die 
(hereafter referred to as a mold die) for use in the above-described 
transfer mold. 

(Example 1) 

Figures 3 and 4 ahewi diagrams of the schemat i c configuration of the 
mold die *^an example according to the present invention. Figure 3 



\a cross-sectional view of the entire configuration of the mold die. 
10 Figure 4-stowaan enlarged cross-sectional view of toacharacteristic part 



of the mold die. * / . , 

The mold die in tejexample includes a pairiof a top die 7 and a 



bottom die 8 jiu lUuuiUiii ly^the interposer bearing the abovo dooor i bod 
semiconductor chip 3, as shown in Figure 3. The Abwundujuribtd top 

15 die 7 includes a recess space 7 A into which the insulating resin flows for 
sealing the periphery of the rtfjiarvta ,&AifewiJii lu lanul semiconductor chip 3. 

The atmvwriemfffeed bottom die 8 includes a protrusion 8B in a 
predetermined form on th^surfac ^luljii closed contacttffc with the 
above * deocribod insulating substrate 101 (hereafter referred to as a 

2 0 reference contact surface), a sj^v^rm Fjigu res 3 and 4. The above - 
doocr i bod protrusion 8B is provided in^a loop around a rectangular 
opening, such as the atrovo - dooor i bed bonding opening/ to be sealed with 
the abovo dooor i bod insulating resin 5. J^£_ 

The obuw^ ' iJcioor i bod protrusion 8B has such awidttyjlfe, for 

25 example, the above -described protrusion 8B can^contact with the; 
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insulating substrate 101 between the abatfes^tesgsfeaga opening 
4 and the a ba a aa d ee ewl wd opening 101 A for forming the external 
connecting terminal, as shown in Figure 4. The abaifrw^wi bud 
protrusion 8B has a height of, for example, about 10 nm. ^ J^^&oJ^ 

Figures 5 to 7| r ohow i ll ubl i alNiiruooo ooot i ona l diagrams #£the 



operational advantage of the mold die in the example 1 . Figure 5 stews^ 
a cross-sectional view of the condition during th ^m t fel . Figure 6 -shrews ^ 
a cross-sectional view of the semiconductor device after tnerraelcl. 1 
Figure 7 shows a back view of the semiconductor device after^then 



Figure 5 shows the same cross section as in Figure 4, although it omits 
the hatching (parallel oblique lines) representing the cross section. 
Figure 7 is a view from the back of Figure 1 . 

The mold die in the example 1 can be used for the transfer mold by, 
as shown in Figure 4, disposing the interposer bearing the ^atare - 
doocribod semiconductor chip 3 between the top die 7 and the bottom die 
^followed by, for example, sandwiching the abovci eteserifaari insulating 
substrate 101 between the abovo doscr i bod top die 7 and the abovo 
dwrorfb o d bottom die 8, and fastening the substrate 101 with a 
predetermined pressure. 

In the contact portion between the abov e ^ d escri b ud insulating 
substrate 101 and the a tovo d crocr i bod protrusion 8B of the bottom die 8, 
the afaooDBesdescgted insulating substrate 101 will be distorted with the 
force F1 from the alx^'etoftorateed protrusion 8B of the bottom die 8. 

^The'g insulating substrate 101 will have a distorted 

portion that is pressed by the«fe#w-€tesesfaasd protrusion 8B of the 



) 
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bottom die 8, thereby the atoowdeacr i biDd elastic material 2 also lasiug^ 
distorted. The abwxtew*»l ej^tic material 2 is in a contracted 
condition and tends to return to Unoriginal condition, ^j^fj ^ 



«abovo dcoowbad insulating substrate 101 mny thue alsc^ receive 
5 from the Rhrm^^jiwo H b o d elastic material 2 a force F2jwhich is opposite 
to the force F1 from the abo¥o dootmbod protrusion 8B of the bottom die 
8, as shown in Figure 5. 

As a result, the degree of contact between the abovo do o or i bed 
insulating s ubsfryt e 1 01 and the abovo dooor i bed protrusion 8B of the 
10 bottom die 8je*^be higher than, for example, the degree of contact 
between the abeve daachbcd insulating substrate 101 and the 



reference contact s urface 8A of the bottom die 8. 
x Even v ***fe the ab o w Ua ^ u ibud insulating substrate 101- 
9^3mgrS^3SSm l i u n ^around the ateaaesdeseatesd bonding opening 4, for 
15 example.as shown in Figure 11. the above " desc ri bed protrusion 8B of the 
bottom die 8 can prevent any space^at the portion where the abow 
etewrorrb^ wiring > er distortion occurs. 

As descri b^^ov^jhe mold die in the example 1 can prevent the 
insulating resin 5 ftwwefr into the above desor i bod bonding opening 4 from 
20 leaking through between the above - doooribe d insulating substrate 101 
and the above d eaoribe d bott om die 8. 

*Ht is thus possible, for examplejas shown in Figures 6 and 7, to t * 
prevent th » op j sogp^ of the front end 5A of the insulating resin Sftewe^into 
the above-d e scritre d bonding opening 4, and to prevent the flow of the 
25 abovo doocr i bod insulating resin 5 into Ibe^opening 101 A for forming the 
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external connecting terminal. 

When the protrusion 8B^sf thejpbe^S doncribod bottom die 8 is 
provided outside the edge of the abovo doooribod bonding opening 4, as 
shown in Figure 4, the insulating resin Sj flowe c l into the abo¥o doooribcd 
bonding opening 4 can reach the back of the surface of the abovo 
eto s o ri tosd insulating substrate 101, specifically, the surface on which the 
QboMO i' dcs a iHlwd semiconductor chip 3 is bonded, so that the front end 5A 
of the abovtodoocribod insulating resin 5 can reach outside the edge of 

the c ^jjr^^ QP ^!if 4 aS ShQwn in Figures 6 and 7 - 



T^^interface delami nation e«nj\occur less frequently between the 
abovo descr i bed insulating substrate 101 and the 



insulating resin 4 around the above-described bonding opening 4. 

As described abQve,fthe mold die m=*P^(example 1 canagiv^ higher 



degree of contactybetween the abovfl - dfrs cctbed bottom die 8 and the 
periphery of the bonding openinc|4^ o n the interposer, thereby 

preventing the insulating resin 5^*tewwJ into the abovo doooribod bonding 
opening 4 from leaking in between the above deaorjtod insulating 
substrate 101 and the abovo dooor i bcd bottom die 8."*^ 

_ _ , — /-"^ yu^j^^ 

v lt is thus possible to prevent the insulating resin 5-©pP©©djpver the 
surface of the abovo cte& eritod insulating substrate 1 01 , as shown in 
Figure 12,|from flowing into the opening 101 A for forming the external 
connecting terminal, thereby improving the manufacturing yield of the 
semiconductor device. 



Figure 8 steew^a cross-sectional diagram ©feJta^application of the 
above-described example. 
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The mold die in M \u abawc donnaiiibad example 1 uses a bottom die 8 

on which the area inside the atoggsctoramtood protrusion 8B is 
approximately the same height as the afeaag g gg Prabed reference surface 
8A, as shown in Figure 3. Additionally, the area inside the above- 
derorifew»d protrusion 8B may include a recess 8C, as shown in Figure 8. 
The afasaagdaaeHbad recess 8C may have a depth of about 70 from 
the a bove descr i bed reference surface 8A. 

The bottom die 8 with the abuvu Uuuu i b u d recess 8C can also 
include^around the abovo^gre^^ recess 8Cjthe protrusion 8B with a 
height of about 10 \im from the abovo daaa i ibad reference surface 8A to 
give higher degree of contact between the abovc r descr i bed bottom die 8 
and the insulating substrate 101 around the periphery of the 
bonding opening 4. 



It is thus possible to prevent the insulating resin 5 Awmkinto the 



abovo describ e d bonding opening 4 from leaking in between the ate*©- 
dsss&bed interposer (insulating substrate 101) and the abaca described 
bottom die 8. 

recess 8C is provided, the insulating 




resin S^WjwotI into the abovo doccribod bonding opening 4 may run into 

the nihn fa nil n I recess 8C. The atea»a " das ettbad insulating resin 5 

in the abawdaa aribad recess 8C may be cured to provide the complete 
semiconductor device in which the abagegdeaa abad cured insulating resin 
5 may have tt»jfront end 5A, as shown in Figure 6, of wa«jthickness 
than in the above-described example. 

With the bottom die 8yshown in the above-described example, the 
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edge of the above d es cribed bonding opening 4 may contact vuttr the 
reference surface 8A of the above afeseafewl bottom die 8, so that the 
front end 5A of the abeam deg aeafagd insulating resin 5 may have 
shapes. 

5 On the other hand, with the bottom die 8 shown in Figure 8, the 

base of the above eteeeriteed recess 8C is lower than the abase doseribed 
reference surface 8A to prevent the edge of the abw^Uuuuiboe t bonding 
opening 4 from contacting wfth the abowdoooribod bottom die 8. The 
front end 5A of the above »' dcocritood insulating resin 5 can thus^a ve less 

10 varied shapes (thicknesses), and the interface delamination cwjf occur 
much less frequently between the abovo d escribed insulating substrate 
101 and the abovo doooribod insulating resin 5. * 

The above-described example 1 etewwteeesasjan illustrationj[a 
semiconductor device in which the abouu diL^ivriUud conductive pattern 

15 102 is deformed to be electrically connected with the above doooribgd 
external electrode 301 of the semiconductor chip 3. Additionally, the 
semiconductor device may be one in which, for example, the sfemte- 
doo o fr fe md conductive pattern 102 is connected with the abovcMfocoribod 
external electrode 301 of the semiconductor chip 3 via a bonding wire."*? 

20 this case, to ensure the sealing of the ateisGsd&se&bed bonding 

wire, the bottom die with the abovo doooribod recess 8C^as shown in ^^fc^ qjJ^I 
Figure 8^may preferably be used rather than the bottom die 8 described in 

thn nho¥r clc:cnbool example 1 . JLt<w^JUJ ur^w^^^ ^fe #^ 

While the present invention has been H indi ill 1 1 ftb m B» e tee4 eV\ 

25 ll iu ab u w eteeerfegd example, it should be understood that the invention 
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is not limited to the above-described example and various modifications 
are possible without departing from the spirit thereof. 

Representative!^ the invention| disclosed in this specification can 
provide such effects as briefly described as follows. ^ 

The opening of the interposer can be sealed by transfer mold^ 
tlmiaM^ of the insulating resin from the abovo doooribod opening 
pravontod a n^j^^poor electrical conduction of the external connecting 
terminal due to^ fereteated insulating resin ro dcrae d. It is thus possible to 
improve the manufacturing yield of the semiconductor device. 



10 



